Introduction
sexually transmitted diseases (Dennis and Dawson, 2002) . In addition, Nelson and Harris reported that some antioxidants and anti-inflammatory agents reduced the risk of prostate cancer (Nelson and Harris, 2000) .
Red blood cell dıstrıbution width (RDW) is an automated measure of the heterogeneity of red blood cell dimensions (e.g., anisocytosis) and is performed routinely as part of a complete blood cell count. Some previous studies and a meta-analysis demonstrated that RDW is a potent predictor of all-cause mortality, including cancer-related deaths (Patel et al., 2009; Perlstein et al., 2009; Patel et al., 2010) . There is also a strong, graded association between RDW and inflammatory biomarkers (fibrinogen, serum C-reactive protein [CRP] , and erythrocyte sedimentation rate [ESR] ), which is independent of numerous confounding factors (Cakal et al., 2009; Lippi et al., 2009) . RDW, which makes up part of the complete blood count (CBC), has been hypothesized to correlate with the duration of several diseases including occult colon cancer, liver disease, heart failure, migraine, and celiac disease (Maruyama et al., 2001; Mitchell and Robinson, 2002; Spell et al., 2004; Ozkalemkas et al., 2005; Felker et al., 2007; Celikbilek et al., 2013) . Therefore, RDW is an indicator of the overall inflammatory status of the body, and it might be altered in prostate cancer patients. The aims of this study were to investigate the utility of RDW as a simple and readily available marker in prostate cancer and to evaluate RDW as a predictor of progression in prostate cancer patients.
Materials and Methods
We evaluated 62 newly diagnosed prostate cancer patients who underwent transrectal ultrasound (TRUS)-guided biopsy and 62 healthy controls of mean age 64 (range, 45-75) years at the Urology Clinic of Bozok University Hospital from 1 January 2012 to 31 October 2013. We selected 124 consecutive patients was performed using our laboratory information system database to retrieve data regarding RDW, hemoglobin, prostatespecific antigen (PSA), and age. TRUS-guided biopsies were assessed by examining the patient files. RDW values were compared between the healthy control group and prostate cancer patients. A high risk of progression was defined as a Gleason score (GS) >6, total number of cores positive for cancer >33%, each core containing >50% of the volume of the disease, and a prostate-specific antigen (PSA) level >10 ng/mL (Sooriakumaran et al., 2012; Odom et al., 2013) . Patients were classified according to risk of progression as well as divided into subgroups according to the RDW quartile.
Statistical analysis
Shapiro-Wilk's and Levene's tests were used to test the normality and variance homogeneity of the data. RDW was categorized into quartiles. Independentsamples t-tests, paired t-tests, and one-way analysis of variance were used to compare continuous variables, and chi-squared tests were used for categorical variables. Values are expressed as frequencies and percentages, means±standard deviations, or medians and 25th-75th percentiles. Receiver operating characteristic (ROC) curves were constructed for PSA, RDW, CRP, and N/L variables, and the areas under the ROC curve values along with 95% confidence intervals (95%CIs) were calculated and compared. The optimal cut-off values were determined, and the sensitivity, specificity, positive predictive rate, negative predictive rate, and accuracy rate of the diagnostic measures were calculated using 95% CIs. Statistical analyses were performed using SPSS version 15.0 (SPSS Inc., Chicago, IL, USA), and the level of statistical significance was set at p<0.05.
Results
There were no significant differences in age or hemoglobin levels between the prostate cancer and healthy groups (p=0.223 and p=0.296, respectively; Table 1 ). The distributions of prostate cancer patients according to RDW quartile were 13.3%, 25%, 35.9%, and 44.8%, respectively. The mean RDW value of the prostate cancer patients was 14.55, compared with 13.70 in the healthy control group (p=0.001; Table 1 ). The RDW values were higher in patients at a high risk of progression than a low risk of progression, but only the number of cores containing >50% volume was statistically significant between groups (Table 2 ). The distribution of patients at a high risk of progression according to the RDW quartile is shown in Table 3 . Patients in higher RDW quartiles have a high risk of Progression according to all progression criteria. The RDW cut-off of 13.89 determined via ROC curve analysis had a sensitivity of 81% and a specificity of 62% (Figure 1 ). Among the individuals with an RDW 
Discussion
The current study showed that the RDW values of prostate cancer patients were significantly higher than those of the healthy control group. A higher RDW was associated with an increased risk of progression, whereas a lower RDW value was associated with a low risk of progression. Furthermore, the RDW values of prostate cancer patients at a high risk of progression were higher than those of other prostate cancer patients, but only the number of cores containing >50% of the volume of the disease was a statistically significant factor.
Prostatic lesions known as proliferative inflammatory atrophy and prostatic intraepithelial neoplasia are precursors of prostate cancer (Nelson and Harris, 2000; Shah et al., 2001; Cheng et al., 2010; Sfanos and De Marzo, 2012) . Despite recent improvements in diagnostic and therapeutic approaches, prostate cancer remains one of the leading health problems worldwide and is associated with high morbidity and mortality rates. Early diagnosis and treatment of the disease is critical to prevent morbidity (Beer et al., 2008; . To date, certain inflammatory biomarkers have been investigated for their potential role in prostate carcinogenesis (Mengus et al., 2011) , and a role for inflammation in carcinogenesis is becoming increasingly accepted (Kundu and Surh, 2008; Emerging Risk Factors et al., 2010 ). In the current study, the mean RDW values of prostate cancer patients were significantly higher than those in the healthy control group (p=0.001). The observation that RDW, an inflammatory marker, was high in prostate cancer patients suggests a possible relationship between prostate cancer and inflammation.
With the recent introduction of novel diagnostic instruments, prostate cancer can be diagnosed readily (Dennis and Dawson, 2002) . The current study revealed that the rate of prostate cancer increased concurrently and significantly with the RDW quartile (13.3%, 25%, 35.9%, and 44.8%, respectively; p=0.02). The observation of higher RDW values in prostate cancer patients compared with the healthy control group and the correlation between the rate of prostate cancer and RDW values suggested that higher RDW values could be used together with other parameters for predicting prostate cancer. Similarly, more prostate cancer patients were identified among individuals with an RDW above the 13.89 cut-off value determined by ROC curve analysis, which suggested that a cut-off of 13.89 can be used in combination with other parameters to predict prostate cancer.
Prognostic markers that can identify aggressive prostate cancer in early stages and help select appropriate therapy to finally reduce the mortality are therefore urgently needed (Ferronika et al., 2012) . Sooriakumaran at al. analyses show that PSA, number of positive cores, and lower prostate volume are significant predictors of upgrading or upstaging in patients assumed eligible for active surveillance by conventional criteria (Sooriakumaran et al., 2012) . Recently, however, it has been largely reported that leukocytosis as well as neutrophilto-lymphocyte ratio and multiplied neutrophils and lymphocytes may be a diagnostic and prognostic tumor biomarker (Cihan et al., 2013) . The results of the current study revealed that, according to RDW quartiles, no patients at a high risk of progression belonged in group I. This suggests that prostate cancer patients with low RDW values (≤ 13.1) are considered to be at low risk of progression. Furthermore, RDW values could provide guidance to help plan patient follow-ups and treatments. In groups II, III, and IV, an increasing risk of progression was identified using all the progression criteria. The fact that progression risk and RDW values increase gradually in parallel suggests that patients with higher RDW values are at increased risk of prostate cancer progression.
It was reported that inflammation plays a role in the progression of solid tumors, although it remains unclear whether the aggressive disease was caused by increased inflammation or whether the inflammation was caused by aggressive disease (Kazma et al., 2012; Klink et al., 2013) . The inflammation score predicts both cancer and cardiovascular disease mortality (Godsland et al., 2011) . In cancer, ESR has only been studied as a predictor of progression (Henry-Amar et al., 1991; Borre et al., 1997) . Bear et al. reported that elevated C-reactive protein (CRP) levels were related to poor prognosis in patients with metastatic prostate cancer (Beer et al., 2008) . A study by Odom at al. reported a higher risk of disease progression in a patient who underwent active surveillance for lowrisk prostate cancer, suggesting a potential need for closer follow-up and more stringent enrollment criteria (Odom et al., 2014) . Several studies suggested that the neutrophilto-lymphocyte ratio was a prognostic factor for colorectal and non-small cell cancer. Other studies revealed that the neutrophil-to-lymphocyte ratio was related to poor prognosis (Walsh et al., 2005; ). The results of the current study suggest that the presence of a systemic inflammatory reaction at diagnosis was an independent predictor of poor long-term cancer outcomes in patients with localized prostate cancer (McArdle et al., 2010) . The current study suggests that the use of RDW values and other parameters could be beneficial for predicting prostate cancer outcome. This might be useful to consider for more careful follow-up and treatment planning of prostate cancer patients with high RDW values with respect to progression.
Based on the findings of the current study, we recommend that RDW, a very common, easy, and simple marker, should be considered for treatment planning and follow-up of prostate cancer patients. RDW, in combination with other markers, might help predict prostate cancer risk and progression. The observation that RDW, an indicator of inflammation, was correlated with other parameters predictive of progression and aggressiveness of prostate cancer suggests the potential association of an inflammatory cascade with cancer aggressiveness and progression. We suggest that RDW may be used in combination with other parameters in the diagnosis of prostate cancer.
